Valcu and Kempenaers ' (2015) paper on the use of proteomics in behavioral ecology is a tour de force detailing everything from how different proteomics methods work and how to choose among them, to the ever-increasing use of proteomics to answer and/ or generate questions in behavioral ecology, to a roadmap for future intersections between proteomics and behavioral ecology. Their insights should be of great value to researchers interested in this area of study. In addition to the view that proteomics can contribute to the study of behavior, the study of behavior will contribute to our understanding of proteomes, and how those are modulated with condition and time. In this commentary, I illustrate this view with examples from studies of seminal fluid proteins (SFPs).
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SFPs are transferred by males to females during mating and, in some species, can influence female behavior and physiology in ways that affect the reproductive success of both partners. Several studies have recently used proteomics to determine which proteins are transferred from males to females in the seminal fluid or as part of the sperm (e.g., Findlay et al. 2008) . Studies of specific proteins have revealed how these proteins affect fertilization success and female postmating responses (e.g., Rogers et al. 2009 ). These studies have also uncovered situations in which behavior can shape the proteome.
extRinsic cues can Rapidly modify pRoteomes
Males of many species modify the quantity and quality of sperm transferred in their ejaculate in response to changes in their social environment and these changes can occur over a short time span (Wedell et al. 2002) . In Drosophila melanogaster, males are also able to tailor SFP quantities in their ejaculates in a protein-specific manner (Sirot et al. 2011) . These changes in the transferred seminal proteome can likely occur within a few hours of exposure to extrinsic cues (Sirot et al. 2011 ). These studies were conducted using enzymelinked immunosorbent assays to quantify individual proteins, but new technologies described by Valcu and Kempenaers now allow researchers to use quantitative proteomics to track adjustments of the entire suite of SFPs (Bayram H, personal communication; Wigby S, personal communication). As we identify the proteins that are allocated differentially, studies of SFP modification in, and release from, the male accessory glands will provide insights into the mechanisms that lead to this differential allocation. Another interesting finding from studies of SFP allocation is that changes to the seminal fluid proteome in response to social cues are not reflected in corresponding changes to the transcriptome (Fedorka et al. 2011 ). This suggests that differential SFP allocation is likely controlled posttranscriptionally. Valcu and Kempenaers note other examples of disconnects between changes in the proteome versus the transcriptome, suggesting that studying effects of behavior on the proteome will reveal insights beyond what is learned by studying effects on the transcriptome alone.
speRm competition levels may influence evolutionaRy Rates of pRoteins within a pRoteome
In addition to the quantitative changes described above, which occur within an individual's lifetime, other changes to the seminal proteome occur over longer timescales. For example, the sequences of some SFPs change rapidly over evolutionary time in several taxa, including insects, rodents, and primates (Wong 2011) . Studies of sequence divergence in a few individual SFPs suggest that their rate of evolution is positively associated with the strength of sperm competition (Wong 2011) . Further, recent studies have demonstrated tremendous natural variation in SFP messenger RNA levels in D. melanogaster (e.g., Fiumera et al. 2005) . Although it is not yet known whether there is corresponding variation in protein levels, if that is true, it would be fascinating to test whether there is evidence that production levels of particular SFPs evolve in response to the strength of sperm competition.
In sum, the idea that behavior can shape the proteome is a logical extension of what is already known about how behavior shapes the transcriptome. Yet, as Valcu and Kempenaers point out, the proteome brings us closer to understanding the unceasingly amazing interactions between genotype, phenotype, and internal and external environment. The research I discussed on SFPs reveals just such an area in which behavior is likely to shape proteomes both plastically and over evolutionary time. We can expect that, with time, the interface between behavioral ecology and proteomics will greatly enrich our understanding of both.
